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Deficiency of the organs is a vital pathophysiologic characteristic in the elderly. A core TCM aging theory is known as aging caused
by spleen deficiency syndrome (SDS) that can be found in ancient and modern literature. The key objectives of this study were to
establish a full-scale trial to evaluate the prevalence, symptom severity, frequency, and distribution of SDS in different age groups as
related to health status (healthy, subhealthy, and chronic disease) to elucidate the role of spleen deficiency in the aging process and
deterioration of health status. This cross-sectional observational study was conducted in 4 hospitals in China. 1390 participants aged
20-79 were interviewed by investigators who completed questionnaires recording prevalence, severity, and frequency of symptoms
as well as other relevant information. The results revealed that prevalence and symptom characteristics of SDS showed regularities
with increasing age and deteriorating health status. It supports the TCM concept that spleen deficiency is an important mechanism
of aging, subhealth, and chronic diseases. Early recognition of the warning signs and symptoms of SDS may lead to intervention
and even prevention strategies for subhealth and chronic diseases as well as promotion of healthy aging.
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1. Introduction

Aging is a spontaneous, long-term, gradual, complex, and
inevitable process recognized by modern medicine as physi-
ologic deterioration and decline. The key tenet of traditional
Chinese medicine (TCM) is the Chinese philosophic concept
of holism [1], with aging an ongoing pathophysiologic process
that occurs in response to influences external to the organism
as well as to internal functional decline of the organs,
meridians, flow of gi and blood, and yin and yang.

Deficiency of the organs is a vital pathophysiologic char-
acteristic in the elderly. A core TCM aging theory is known as
aging caused by spleen deficiency. Evidence supporting this
theory can be found in ancient and modern literature [2-
7]. Earliest mention may have been in the Yellow Emperor’s
Inner Classic (Huangdi Nei Jing). Since ancient times dating
to the Han dynasty (200s CE), this theory has played a
crucial role in preventing disease, promoting longevity, and
the delivery of daily health care in China. Modern clinical
and laboratory studies have explored the essence of spleen
deficiency syndrome (SDS) as well as the correlation between
SDS and the digestive system [8, 9].

Chinese society is aging at an unprecedented rate [10, 11].
There will be an estimated 438 million elderly in China by
2050, occupying 21.8% of the world’s elderly population (2
billion) [12, 13]. Although longevity is a symbol of good
health and shows global health improvement, the growing
demand for health services for the aging population is a major
challenge for medical and social services not only in China,
but also worldwide [13].

The issue of health, subhealth (suboptimal health),
chronic disease, and geriatrics has attracted widespread
attention in China [14-18] and has been clearly defined by
medical professionals [19-21]. In terms of TCM, health is
defined as optimal physiologic functioning in self-regulation,
adaptation to the environment, resistance against pathogens,
and self-recovery from illness. Subhealth and chronic dis-
ease are the result of physiologic dysfunction that can be
differentiated into TCM pathogenic patterns, or syndromes,
of excess or deficiency of the organs, gi, blood, and yin and
yang.

Epidemiologic studies have demonstrated the correlation
between SDS and health status (subhealth and chronic
disease). Results show the percentage of the spleen deficiency
population quadruples for both males and females between
20-30 years old and 50-60 years old, a growth rate of more
than 10 percent per decade demonstrating that compared
with the young and middle-aged the elderly have a much
higher prevalence of SDS [14, 15, 22-24]. SDS is one of the
most common syndromes in the subhealthy and chronic
disease populations and is complicated by other complex
syndromes [25-28].

There are several shortcomings in existing epidemiologic
studies on SDS though progresses have been made in gaining
a better understanding of this syndrome as related to aging.
None of these studies describe age-related changes of SDS
in symptom severity, frequency, and distribution in addition
to prevalence. None of the studies compare the differ-
ences in varied health status populations. In addition, their
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poor quality control in statistical analyses and study design
precludes reliability of their results.

In this context, we designed the present study to evaluate
the prevalence, symptom severity, frequency, and distribution
of SDS in different age and health status (healthy, subhealthy,
and chronic disease) groups so as to address these limitations.
Our key objective was to elucidate the role of spleen defi-
ciency in the aging process and deterioration of health status
objectively and systematically.

2. Methods

2.1. Study Design and Participants. This cross-sectional study
was conducted between April 2009 and August 2013. Inpa-
tients, outpatients, and individuals were recruited by simple
random sampling from hospitals in Beijing and Xiamen,
China: Dongzhimen Hospital Affiliated to Beijing University
of Chinese Medicine; Xiamen Traditional Chinese Medicine
Hospital; Peking Union Medical College Hospital Affiliated
to the Chinese Academy of Medical Sciences; and Beijing
Hospital Affiliated to the National Health and Family Plan-
ning Commission of China. All participants involved in this
survey signed consent forms, the numbers of which were
evenly distributed in all four seasons.

2.2. Diagnostic Criteria. Diagnostic criteria of SDS were
based on the China Association of Integrative Medicine
Reference Guideline for Traditional Chinese Medicine Defi-
ciency Syndrome Differentiation [29]. For this study, partici-
pants presenting with at least three of the five following signs
and symptoms, loose stools, abdominal distension following
meals, sallow complexion, loss of appetite, weight loss, and
general weakness, were diagnosed with SDS.

Diagnostic criteria of subhealth were based on Clinical
Guidelines of Chinese Medicine on Subhealth published by the
China Association of Chinese Medicine [20]. After physical
examination and appropriate diagnostic testing, patients
were diagnosed as subhealthy when they presented with
several defined somatic, psychologic, or social adaptation
symptoms that had lasted at least 3 months.

Diagnostic criteria of chronic disease were specialty-
based. Diagnoses were reached after detailed evaluation,
including medical history, physical examination, and diag-
nostic testing.

Participants who meet the criteria of neither subhealth
nor chronic disease were diagnosed as healthy.

2.3. Inclusion and Exclusion Criteria. Inclusion criteria were
20-79 years of age; signed informed consent; meeting
diagnostic criteria of health, subhealth, or chronic disease;
willingness to respond to investigator queries truthfully while
completing the clinical observation questionnaires.

Potential participants who did not meet the age require-
ment or any of the above-mentioned diagnostic criteria, were
unwilling to sign the consent form, were unwilling or unable
to complete questionnaires, or had mental disorders were
excluded at screening.
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TABLE 1: Age and prevalence of SDS.
0,
Health status Total number SDS, total number (%) Age group, SDS number (%)
20-39y 40-59y 60-79y
Healthy 366 136 (37.2) 39 (22.9) 41 (39.0) 56 (61.5)
Subhealthy 745 262 (35.2) 69 (24.0) 110 (37.4) 83 (50.6)
Chronic disease 279 160 (57.3) 21 (41.2) 43 (58.9) 96 (61.9)

TABLE 2: Health status and prevalence of SDS.

Health status, SDS number (%)

Age group, y Total, number SDS, total number (%) Lo
Healthy Subhealthy Chronic disease
20-39 508 129 (25.4) 39 (22.9) 69 (24.0) 21 (41.2)
40-59 472 194 (41.1) 41(39.0) 110 (37.4) 43 (58.9)
60-79 410 235 (57.3) 56 (61.5) 83 (50.6) 96 (61.9)

2.4. Questionnaire Content and Administration. A clinical
observation questionnaire was designed for survey of partici-
pants to capture data on TCM symptoms based on deficiency
syndrome differentiation guidelines [29]. In addition, demo-
graphic information (name, gender, and age), disease infor-
mation (chief complaint, present and past medical history),
and subhealth-related information (physical, psychologic,
and social adaptation symptoms) were also included in this
questionnaire. A list of detailed definitions of severity and
frequency of symptoms was prepared for investigators and
participants to refer to as additional file to questionnaires. To
ensure quality control, investigators at each medical center
received training on standard operating procedure before the
study began. Each participant was interviewed by two or
more resident TCM physicians based on questionnaire after
enrollment in the study with at least two senior physicians
supervising each interview session.

2.5. Statistical Analysis. Comparative analysis of SDS preva-
lence in different age and health status groups was expressed
as composition ratio and performed by frequency analysis
and chi-square test. Comparative analysis of quantitative
scores of the severity and frequency of symptoms was
performed by rank-sum test. A probability of P < 0.05
was considered statistically significant. Regression analysis
of correlation of SDS occurrence and potential factors was
performed by nonconditional binary logistic stepwise regres-
sion of numerical variables. Significance level of introducing
and removing variables was 0.05 and 0.10, respectively. All
statistical analyses were performed by SPSS software (version
17.0, SPSS Inc., Chicago, IL) in this study.

3. Results

3.1. Characteristics of Participants. 1495 questionnaires were
distributed and a total of 1427 (95.45%) were completed. 1390
forms were deemed eligible for the study after eliminating
questionnaires with incomplete information, with a rate of
97.4%. In terms of age distribution, 508 participants were aged
20 to 39, 472 were aged 40 to 59, and 410 were aged 60-
79. As for health status distributions, 366 were characterized
as healthy, 745 were subhealthy, and 279 were experiencing
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FIGURE 1: Trend in SDS prevalence with increasing age. Data from 3
independent age groups were presented as percentage.

chronic disease. There were 682 males and 708 females, a
gender ratio of 0.963.

3.2. Prevalence of SDS in the Same Health Status but Different
Ages. Prevalence of SDS in the same health status group
showed a significant rising trend with increasing age (Table 1,
Figure 1). Prevalence in persons 40-59 years of age was higher
than in persons 20-39 years of age and was lower than in
persons 60-79 years of age (P = 0.012 and P = 0.009,
resp.). In the subhealthy group, SDS prevalence demonstrated
a similar rising tendency as age increased. Comparisons
between the 20-39 and 40-59 age groups and between the
40-59 and 60-79 age groups were both statistically significant
(P = 0.001 and P = 0.018, resp.). SDS prevalence in
persons with chronic disease did not appear significantly
different between the 40-59 and 60-79 age groups (P > 0.05).
However, compared with these two groups, prevalence in the
20-39 age group was lower (P = 0.034 and P = 0.011, resp.).

3.3. Prevalence of SDS in Varied Health Status within the
Same Age Group. In each age group, SDS prevalence varied
by health status (Table 2, Figure 2). In the 20-39-year and



Evidence-Based Complementary and Alternative Medicine

TABLE 3: SDS symptom severity scores at different ages.

Score
Age, number
1 2 3 4 5 6 7 8 9 10 11 12 13 14
20-39 162 97 81 53 32 21 23 6 6 1 9 4 2 1 0
40-59 102 65 57 52 44 49 24 30 12 9 10 11 5 2 0
60-79 48 51 47 59 51 27 23 26 12 17 13 18 16 2 0
Total 312 213 185 164 127 97 70 62 30 37 32 33 23 5 0
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FIGURE 2: Trend in SDS prevalence with deterioration of health.
Data from 3 independent health status groups were presented as
percentage.

40-59-year age groups, compared with the healthy and sub-
healthy groups, SDS prevalence rose when physical condition
worsened, while in the 60-79-year age group there was
no such trend. In the 20-39-year age group, persons with
chronic disease had a higher prevalence of SDS compared
with healthy and subhealth individuals (P = 0.005 and P =
0.011, resp.). In the 40-59-year age group, SDS prevalence of
persons with chronic disease was also higher than in healthy
and subhealthy persons (P = 0.013 and P = 0.003, resp.).
In the 60-79-year age group, prevalence was even lower
in subhealthy participants compared with the healthy and
chronic disease groups (P < 0.001 and P = 0.003, resp.).
In the 20-39 and 40-59-year age groups, comparisons of
SDS prevalence between healthy and subhealthy participants
were not significantly different (P > 0.05). However, in
the 60-79-year age group, comparison of SDS prevalence
between healthy participants and those with chronic disease
also showed no significant difference.

3.4. Severity and Frequency of SDS-Related Symptoms. Defi-
nitions of severity and frequency of the five spleen deficiency
symptoms (loose stools, abdominal distension following
meals, sallow complexion, loss of appetite, weight loss, and
general weakness) were attached to the questionnaire for
participants and investigators to refer to. Symptom severity
was assigned the following scores: asymptomatic = 0; mild =
1; moderate = 2; severe = 3. Symptom frequency was assigned
the following scores: never = 0; occasional = I; intermittent =
2; often = 3.

Symptom score

20-39

40-59
Age

60-79

N Avg symptom severity scores

I Avg symptom frequency scores
— Trend line of symptom severity scores
— Trend line of symptom frequency scores

FIGURE 3: Trends in severity and frequency of SDS-related symp-
toms with increasing age. Data from 3 independent age groups were
presented as mean (standard deviation).

SDS Symptom Severity and Frequency at Different Ages.
Symptom severity scores in the 40-59 age group were higher
than in the younger age group (P < 0.001). Symptoms were
more severe in the 60-79 age group than in the middle-
aged (P < 0.001) (Table3, Figure3). Comparisons of
symptom frequency scores among the three groups were all
statistically significant (P < 0.001), indicating that SDS-
related symptoms present more frequently with increasing
age (Tables 3 and 4, Figure 3).

SDS Symptom Severity and Frequency as Related to Health
Status. Symptom severity and frequency scores were not
significantly different between the three health status groups
(P > 0.05) (Tables 5 and 6, Figure 4).

3.5. Prevalence of SDS and Potential Factors. Unconditional
binary logistic stepwise regression of numerical variables was
applied to evaluate the correlation of SDS prevalence and
other potential related factors including age, health status,
and symptoms. Significance level of entered and removed
variables was 0.05 and 0.10, respectively.

Independent variables were y, gender, x, age, x5 health
status, y, loose stools, y; abdominal distension after meal,
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TABLE 4: SDS symptom frequency scores at different ages.
Age, number Score
1 2 3 4 6 7 8 9 10 1 12 13 14
20-39 310 52 56 25 18 21 7 2 1 0 0 0
40-59 213 64 26 41 43 14 21 15 13 10 4 2 1 2
60-79 150 43 24 19 21 30 31 50 27 5 1 1 2 0
Total 673 169 106 85 82 52 73 62 42 21 1 6 3 3 2
TABLE 5: SDS symptom severity scores in varied health status.
Score

Group, number

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Health 103 47 46 20 33 10 13 16 6 18 15 17 21 1 0
Subhealth 169 154 108 95 51 57 34 33 10 9 9 9 2 4 0
Chronic disease 40 12 31 49 43 30 23 13 14 10 8 7 0 0 0
Total 312 213 185 164 127 97 70 62 30 37 32 33 23 5 0

TABLE 6: SDS symptom frequency scores of SDS in varied health status.
Score

Group, number

0 1 2 3 4 6 7 8 9 10 11 12 13 14
Health 165 41 32 13 27 20 48 0 0 0 0
Subhealth 395 91 44 53 29 31 35 10 29 10 8 6 2 2 0
Chronic disease 113 37 30 19 26 12 18 4 9 5 2 0 1 1 2
Total 673 169 106 85 82 52 73 62 42 21 1 6 3 3 2

Symptom score
[\S] w L v N ~ <) o
I

Healthy Subhealthy Chronic disease
Health status
I Avg symptom severity scores
I Avg symptom frequency scores
— Trend line of avg symptom severity scores

—— Trend line of avg symptom frequency scores

FIGURE 4: Trends in severity and frequency of SDS symptoms with
deteriorating health. Data from 3 independent health status groups
were presented as mean (standard deviation).

Xe sallow complexion, y, loss of appetite, and y; weight loss
and weakness. Dependent variable y represented whether
or not participants met SDS diagnostic criteria. The logistic
regression equation was

y =5.903 - 0216y, — 0512y, — 1.430y,

@
— 11765 — 1482y, — 1.679, — 0.405 x4

Results showed that age, health status, loose stools,
abdominal distension after meal, sallow complexion, loss of
appetite, and weight loss and weakness contributed to the
prevalence of SDS (P < 0.05); none of these variables had an
OR > 1. Gender did not affect prevalence of SDS (P > 0.05).

3.6. SDS Symptoms as Related to Health Status and Different
Ages. Among healthy individuals, prevalence of SDS symp-
toms was markedly higher with increasing age. Prevalence
of loss of appetite increased less precipitously than other
symptoms (Table 7, Figure 5). Prevalence of loose stools in
persons 60-79 years of age was almost twice that of 20-30
and 40-59-year-olds. Prevalence between these two latter age
groups remained steady.

In the subhealthy group, prevalence of abdominal dis-
tension and loose stools rose slowly with increasing age.
Sallow complexion and weight loss and weakness accelerated
significantly between 20-39 and 40-59 years of age and
slowed markedly between 40-59 and 60-79 years of age.
Prevalence of loss of appetite declined between 20-39 and
40-59 years of age but increased between 40-59 and 60-79
years of age (Table 7, Figure 6).

Among persons with chronic disease, prevalence of both
abdominal distension and weight loss and weakness exhib-
ited decline with increasing age. Loose stools also declined
between the 20-39- and 40-59-year-olds but then increased
between the 40-59- and 60-79-year-olds. Loss of appetite
rose sharply between 20-39 and 40-59 years of age, but this
symptom improved between ages 40-59 and 60-79 (Table 7,
Figure 7).
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TABLE 7: Prevalence of SDS symptoms as related to health status and age.
Health Total Loose Al?dom}nal Sallow Loss of Weight loss
Age group distension . )
status (n) stools complexion appetite and weakness
after meal
20-39 170 58 (34.1%) 52 (30.6%) 41 (24.1%) 59 (34.7%) 37 (21.8%)
Healthy 40-59 105 36 (34.3%) 47 (44.8%) 42 (40.0%) 43 (41.0%) 53 (50.5%)
60-79 91 52 (57.1%) 54 (59.3%) 50 (55.0%) 42 (46.2%) 52 (57.1%)
20-39 287 119 (41.5%) 96 (33.4%) 67 (23.3%) 103 (36.3%) 50 (17.4%)
Subhealthy 40-59 294 121 (41.2%) 123 (41.8%) 159 (54.1%) 93 (31.6%) 120 (40.8%)
60-79 164 74 (45.1%) 73 (44.5%) 92 (56.1%) 65 (39.6%) 83 (50.6%)
Chroni 20-39 51 29 (56.9%) 30 (58.8%) 14 (275%) 13 (25.5%) 37 (72.5%)
ronic
disease 40-59 73 30 (41.1%) 39 (53.4%) 51 (69.9%) 44 (60.3%) 47 (64.4%)
60-79 155 78 (50.3%) 80 (51.6%) 108 (69.7%) 86 (55.5%) 80 (51.6%)
60 - 60
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50 50
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15 L =
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—— Loose stools

—— Abdominal distension after meal
Sallow complexion

—— Loss of appetite

—— Weight loss and weakness

FIGURE 5: Distribution of SDS-related symptoms in healthy people
of different ages. Data from 3 independent age groups were pre-
sented as percentage.

Prevalence of SDS symptoms exhibited certain trends
as health status deteriorated. Among the 20-39 age group,
prevalence of loose stools, abdominal distension, and sal-
low complexion rose slowly, with loss of appetite then
decreasing and abdominal distension increasing markedly in
the chronic disease group (Table 7, Figure 8). Prevalence of
weight loss and weakness declined slowly between healthy
and subhealthy persons and increased dramatically between
subhealthy and chronic disease individuals.

In the 40-59 age group, prevalence of weight loss and
weakness, loss of appetite, and abdominal distension showed
decline between healthy and subhealthy persons, followed
by sharp increase in the chronic disease group. Prevalence
of sallow complexion increased steadily as health status
worsened (Table 7, Figure 9).

In persons 60-79 years old, prevalence of all symptoms
except sallow complexion declined between the healthy and
subhealthy groups. Prevalence of sallow complexion rose

—— Loose stools

—— Abdominal distension after meal
Sallow complexion

—— Loss of appetite

—— Weight loss and weakness

FIGURE 6: Distribution of SDS-related symptoms in subhealthy
people of different ages. Data from 3 independent age groups were
presented as percentage.

slightly between healthy and subhealthy individuals and
then rose markedly in the chronic disease group (Table 7,
Figure 10). In all three health status groups, sallow complex-
ion had the highest prevalence of all SDS symptoms (Table 7,
Figures 8-10).

4. Discussion

This study aimed to determine how the TCM syndrome and
symptoms of spleen deficiency manifest during human aging
and health status deterioration. Our results found that as
healthy and subhealthy persons aged, SDS prevalence rose
steadily. By the time these two groups reached seniorhood,
they exhibited nearly the same SDS prevalence as seniors
with chronic disease. In the subhealthy group, prevalence
approached the level of seniors, and in the healthy group,
prevalence nearly equaled that of seniors, thus showing
that there is a close relationship between SDS and aging.
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FIGURE 7: Distribution of SDS symptoms in persons with chronic
disease at different ages. Data from 3 independent age groups were
presented as percentage.
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FIGURE 8: Distribution of SDS symptoms in 20-39 age group of
different health status. Data from 3 independent health status groups
were presented as percentage.

In addition, spleen deficiency may play a crucial role in
chronic disease pathogenesis since as compared with young
and middle-aged healthy and subhealthy individuals persons
with chronic disease of the same ages had a much higher
prevalence of SDS.

Interestingly, SDS prevalence did not increase signifi-
cantly between the middle-aged and seniors in persons with
chronic disease. Middle age may be the turning point of
the effects of SDS in persons with chronic disease, possibly
indicating that spleen deficiency has less of an impact on
health when they are older compared with healthy and
subhealthy individuals of the same age.

In 20-39-year-olds, SDS prevalence increased slightly as
they became subhealthy, followed by a dramatic increase

7
70
60 -
x
8
S 50
=
[
<
& 40 -
30 T T 1
Health Subhealth Chronic disease
Health status

—— Loose stools

—— Abdominal distension after meal
Sallow complexion
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FIGURE 9: Distribution of SDS symptoms in 40-59 age group of
different health status. Data from 3 independent health status groups
were presented as percentage.
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FIGURE 10: Distribution of SDS symptoms in 60-79 age group of
different health status. Data from 3 independent health status groups
were presented as percentage.

when they developed chronic disease. In the 40-59- and
60-79-year-olds SDS prevalence remained stable between
the healthy and subhealthy statuses, and the decrease was
significant between the subhealthy and chronic disease sta-
tuses. Explanation for these phenomena may be that the
etiology and pathogenesis of aging as health declines from
a state of subhealth to chronic disease are more complicated
than predicted in the middle-aged and elderly. Except for
spleen deficiency as a directly related factor in aging, which is
mentioned explicitly in TCM classics, other factors may play
roles in these processes, especially in seniorhood.

SDS symptom severity scores showed a rising trend
with increasing age and deteriorating health status, while
such tendency did not exist for symptom frequency scores.
It appears that age, health status, loose stools, abdominal
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distension after meal, sallow complexion, loss of appetite,
weight loss, and weakness were contributing factors to SDS.
Distribution of SDS symptoms in certain health status and
age stages also showed dramatic irregularities.

With an estimated prevalence of more than 60% [21, 30]
and an overall increasing trend by age [31], the concept of
subhealth based on TCM theory has received attention in
Chinese general public and health professionals. There is
severe concern that public health and social problems may
result if the warning signs and symptoms of subhealth are
not recognized and treated properly. As a consequence of
untreated subhealth, chronic disease has become the leading
causes of worldwide mortality [27]. In China, chronic disease
has showed a rising incidence [32, 33] and causes 85% of
annual deaths [34, 35]. 55% of Chinese elderly, affected by
chronic disease, has three or more concomitant persistent
conditions [36].

Several previous single-centred or small-sampled studies
have indicated the relationship between SDS prevalence, age,
and general health status preliminarily [10, 11, 16, 17] and
stated that SDS is always accompanied by other complex
syndromes [15, 17, 37-40], the notions of which are partly
consistent with ours. Our present large-scale study has
attempted to overcome these shortcomings, allowing us to
find compelling evidence of the role of spleen deficiency in
the aging process and deterioration of health status.

Several limitations of our study warrant mention. This
was a cross-sectional study; therefore selection bias may exist
because participants were recruited from urban hospitals in
Beijing and Xiamen, China. The data extracted may not be
representative of the rest of China where the prevalence of
SDS and distribution of symptom severity and frequency

may vary from those in Beijing and Xiamen. Moreover, a
cross-sectional study can only provide a basis for associations
but cannot establish causality between variables such as age,
health status, symptom frequency, or severity scores and
prevalence of SDS.

Further exploration through longitudinal studies, includ-
ing prospective cohort studies with long follow-up times,
is needed. Results of such research can provide stronger
evidence on the role of SDS in aging and health status-related
processes. By testing the internal relationships of all the
deficiency syndrome-related symptoms in SDS individuals
based on feature selection, several symptoms have formed
tight-knit groups, which indicate the complexity of evidence-
based SDS model (Figure 11). In view of this, modern compu-
tational solutions, including association rules, decision tree,
and complex system entropy clustering analysis algorithms,
can be applied to excavate underlying core rules of SDS
efficiently and objectively.

5. Conclusions

This study appears to support the TCM concept that spleen
deficiency is an important mechanism of aging, subhealth,
and chronic diseases. Early recognition of the warning signs
and symptoms of SDS may lead to intervention and even
prevention strategies for subhealth and chronic diseases as
well as promotion of healthy aging.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.



Evidence-Based Complementary and Alternative Medicine

Authors’ Contribution

Xia Ding and Yin Zhang conceived the study. Xia Ding
directed the study process design and optimization. Yin
Zhang, Yue Liu, and Xian-ping Li designed the questionnaire
and trained investigators at each medical center on standard
operating procedure of this study. Yin Zhang, Yue Liu, Xiao-
feng Li, Jian Li, Liang Chen, Yu-yong Jiang, Hao Yu, Ning
Shi, Hui Ye, Zi-han Lin, Yue-zhou Chen, and Fu-sheng
Liu performed the clinical investigation. Mei Han provided
evidence-based recommendations for this work. Yin Zhang
and Yue Liu performed statistical analysis, prepared the paper
preparations, and wrote the paper with contributions from
all other authors. All authors approved the final paper. Yin
Zhang and Yue Liu contributed equally to this work.

Acknowledgments

This study was supported by the National Natural Science
Foundation of China (Grant no. 91129714 and Grant no.
81270466), Science Research Foundation of Beijing Univer-
sity of Chinese Medicine (Grant no. 2014-JYBZZ-XS-134),
and National Undergraduates Innovating Experimentation
Project of the China Ministry of Education (Grant no.
081002609). The authors thank Nissi S. Wang, for her helpful
comments and editing of the paper. They also thank Wen-
peng Zhang of the China Academy of Chinese Medical
Sciences for his insightful discussion during the course of this
research and critical review of this paper.

References

[1] C. Keji and X. Hao, “The integration of traditional Chinese
medicine and Western medicine,” European Review, vol. 11, no.
2, pp. 225-235, 2003.

[2] Z. R. Shi, “TCM theory of aging and anti-aging,” Lishizhen
Medicine and Materia Medica Research, vol. 20, no. 12, pp. 3173
3175, 2009 (Chinese).

[3] D.E Jiand H. G. Ji, “Exploring of traditional Chinese medicine
mechanisms of senility;” Journal of Tianjin University of Tra-
ditional Chinese Medicine, vol. 23, no. 4, pp. 169-173, 2004
(Chinese).

[4] Y.E Wang and Z. Q. Ji, “Spleen deficiency as a reason of aging,’
Liaoning Journal of Traditional Chinese Medicine, vol. 28, no. 5,
pp. 265-266, 2001.

[5] Y. J. Du and Y. P. Kang, “Role of liver, spleen and kidney
deficiency in TCM aging theory,” Jiangsu Journal of Chinese
Medicine, vol. 24, no. 11, pp. 6-8, 2003 (Chinese).

[6] X.W.Jiand L. C. Zhang, “Summarization of traditional Chinese
Medicine aging theory;” Journal of Traditional Chinese Medicine,
vol. 54, no. 17, pp. 1527-1529, 2013 (Chinese).

[7] Y. J. Du, Y. P. Kang, and G. J. Sun, “Promoter and mechanism
of hypofunction of visceras and entrails,” Chinese Archives of
Traditional Chinese Medicine, vol. 23, no. 4, pp. 689-690, 2005.

[8] Q. Cai and D. Q. Cheng, “Essence of TCM spleen deficiency
and research progress in Chinese and Western integrative
medicine,” Asia-Pacific Traditional Medicine, vol. 5, no. 10, pp.
133-136, 2009 (Chinese).

[9] J. X. Chen and W. Y. Yang, “Research progress in TCM spleen
deficiency syndrome;” Chinese Journal of Basic Medicine in

Traditional Chinese Medicine, vol. 1, no. 3, pp. 59-62, 1995
(Chinese).

[10] Y. Huang and X. G. Tong, “The characteristics of Chinese
population aging,” Chinese Journal of Gerontology, vol. 11, no.
32, pp. 4853-4855, 2012 (Chinese).

[11] National Bureau of Statistics of the People’s Republic of China,
The 6th national census data bulletin [EB/OL], 2011, (Chinese),
http://www.stats.gov.cn/tjsj/pcsj/rkpc/6rp/indexch.htm.

[12] China National Committee on Ageing, “Research report on
Chinese population aging trends and predictions [EB/OL],
2012, http://www.ctc-health.org.cn/file/20061213Ings.pdf.

[13] United Nations Population Division; DESA, “World population
prospects: the 2006 revision population aging [EB/OL],” 2007,
http://www.un.org/popin/wdtrends.htm.

[14] R. Luo, J. Chen, B. Y. Yan et al., “Epidemiological investigation
report on deficiency syndrome in Guangdong rural areas,”
Journal of Traditional Chinese Medicine, vol. 34, no. 4, pp. 619-
622, 1993 (Chinese).

[15] Z.Liu, C.L.Liu, P.Li,and N. Z. Zhang, “Clinical study for spleen
deficiency syndrome in elderly of 110 cases,” Journal of Anhui
Traditional Chinese Medicine, vol. 15, no. 1, pp. 619-622, 1996
(Chinese).

[16] Z.B.Yang, J. L. Shi, W. Y. Zhang, and R. L. Qiu, “Primary explo-
ration on TCM syndrome characteristics of renal deficiency
type of sub-health state in the middle and aged population,”
Liaoning Journal of Traditional Chinese Medicine, vol. 37, no. 7,
pp- 1205-1207, 2010 (Chinese).

[17] M. Wei, X. M. Sun, X. S. Zhao, J. Chen, H. F. Dai, and R. Luo,
“The analysis of characteristic of kidney deficiency syndrome
in subhealthy state;” Jiangsu Journal of Traditional Chinese
Medicine, vol. 41, no. 4, pp. 20-21, 2009.

[18] Y. H. Huo, R. Luo, X. S. Zhao, Y. L. Zou, and Y. L. Hou,
“Epidemiologic investigation on the deficiency syndrome of
spleen-Qi in sub-health state analysis on its symptoms in view
of TCM;” Practical Journal of Medicine & Pharmacy, vol. 26, no.
L, pp. 52-84, 2009 (Chinese).

[19] World Health Organization, “Assessing national capacity for
the prevention and control of NCDs: report of the 2010 global
survey[R/OL];” 2012, http://www.who.int/chp/knowledge/na-
tional_prevention_ncds/en/.

[20] China Association of Chinese Medicine, ZYYXH/T2-2006.
Clinical Guidelines of Chinese Medicine on Sub-Health, China
Press of Traditional Chinese Medicine,, China Association of
Chinese Medicine, Beijing, China, 2006.

[21] X. L. Yang, “The analysis on the current situation and related
factors of students’ sub-healthy state,” Chinese Journal of Public
Health, vol. 23, no. 3, pp. 378-379, 2007 (Chinese).

[22] H. Y. Ren, Y. Y. Wang, Y. Zhang et al., “Construction of the
animal model of aged mice spleen deficiency and the relative
study on spleen deficiency and senility, Henan Journal of
Traditional Chinese Medicine, vol. 26, no. 7, pp. 31-33, 2006
(Chinese).

[23] Z. Z. Yu, W. E Chen, and Y. N. Yu, “Effect of aging on the
syndrome of essential debility and evil reality—an exploration
on mechanism of senility by traditional Chinese medicine;’
Chinese Journal of Integrated Traditional and Western Medicine,
vol. 12, no. 2, pp. 80-68, 1992 (Chinese).

[24] H. Q. Tang, C. W. Lin, K. M. Li et al, “The analysis on
the characteristic of spleen deficiency syndrome and kidney
deficiency syndrome altering with age in 120 cases,” Journal of
Youjiang Medical University for Nationalities, vol. 25, no. 5, pp.
672-673, 2012.



10

[25] X. L. Wang, Y. H. Huo, J. Li, X. S. Zhao, C. Zhang, and R. Luo,
“Characteristic of TCM syndrome in the sub-health: a study on
university or college staffs,” Journal of New Chinese Medicine,
vol. 39, no. 3, p. 49, 2007 (Chinese).

[26] S. Du and X. L. Hu, “Distribution of TCM syndrome in the
sub-health,” Journal of Jiangxi University of Traditional Chinese
Medicine, vol. 23, no. 6, pp. 23-26, 2011 (Chinese).

[27] Q. Q. Zhou, Z. L. Lin, Y. Zhou, H. L. He, and X. D. Li,
“Epidemiological investigation on characteristics of sub-health
condition and TCM syndrome distribution in universities,”
China Medicine and Pharmacy, vol. 2, no. 12, pp. 124-142, 2012
(Chinese).

[28] J. Pang, H. L. Tang, Y. Yang et al., “An epidemiological study
on TCM syndrome distribution of the sub-health in Guangxi
province of China including 1467 cases;,” Guangxi Journal of
Traditional Chinese Medicine, vol. 31, no. 1, pp. 9-12, 2008
(Chinese).

[29] Z. Y. Shen and W. J. Wang, “China Association of Integrative
Medicine. Reference guideline for traditional Chinese medicine
deficiency syndrome differentiation,” Clinical Focus, vol. 11, no.
4, p. 189, 1987 (Chinese).

[30] X. X. Yang, “Investigation on current condition of sub-healthy
adults,” Practical Preventive Medicine, vol. 12, no. 6, pp. 1344-
1345, 2005 (Chinese).

[31] G. Y. Chen, J. Deng, J. A. Cheng et al., “Subhealthy state and
preventive-countermeasure in occupational groups,” Journal
of Huazhong University of Science and Technology (Health
Sciences), vol. 33, no. 5, pp. 636-638, 2004 (Chinese).

[32] J. Yan, “The epidemic status and economical burden of chronic
diseases in China,” Chinese Journal of Prevention and Control of
Chronic Non-Communicable Diseases, vol. 6, no. 2, p. 491, 1998
(Chinese).

[33] L. Z. Kong, “The prevention and community health services
of chronic non-communicable diseases,” Chinese Journal of
Prevention and Control of Chronic Non-Communicable Diseases,
vol. 6, no. 1, p. 351, 1998 (Chinese).

[34] Chinese Disease Control Department of Ministry of Health,
“Expert consensus on prevention and treatment of chronic
diseases in China,” Prevention and Treatment of Cardiovascular
Disease, vol. 12, no. 5, p. 349, 2012 (Chinese).

[35] D.-W. Wu, H. Fan, and X.-Y. Xiao, “Prevalence and epidemic
tendency of chronic diseases as well as the coping strategies,”
Chinese Journal of Clinical Rehabilitation, vol. 47, no. 9, pp. 126-
128, 2005 (Chinese).

[36] H. T. Lin, H. Zhang, H. Yang et al., “Analysis of the chronic
diseases and its influencing factors among 895 elders in Beijing,”
Chinese Journal of Prevention and Control of Chronic Non-
Communicable Diseases, vol. 10, no. 6, pp. 270-272, 2002
(Chinese).

[37] J. Q Wang, “Relationship between ageing and aged diseases
forming and intervention,” Chinese Journal of Basic Medicine of
TCM, vol. 6, no. 5, pp. 12-15, 2000 (Chinese).

[38] Z. X. Han and Y. G. Liu, “The analysis of the role of spleen
and kidney in prevention and treatment in geriatric diseases,”
Liaoning Journal of Traditional Chinese Medicine, vol. 31, no. 9,
pp- 746-747, 2004 (Chinese).

[39] H.L.Liuand S. M. Qiu, “Relationship between ageing, geriatric
diseases and the quality of life,” Journal of Liaoning University of
Chinese Medicine, vol. 11, no. 7, pp. 25-26, 2009 (Chinese).

[40] L. Huang, J. M. Yuan, A. H. Oh et al,, “The cluster analysis
on traditional Chinese medicine four diagnostics in pafients in

Evidence-Based Complementary and Alternative Medicine

sub-health condition,” Guangdong Medical Journal, vol. 33, no.
L, pp. 25-28, 2012 (Chinese).



